final structure can be predicted and then confirmed with experimental powder X-ray diffraction (PXRD) data. After comparison of simulated and measured PXRD the simulated structure could be verified. The structure was constructed with the visualization environment of Materials Studio and the geometry of the two-dimensional layers was optimized by calculations using force field methods. Section 2: FTIR spectoscropy Figure S9 : IR spectrum of BDT-COF powder, in ATR mode. 
Section 4: Thermogravimetric analysis
Figure S12: Thermogravimetric analysis of BDT-COF.
Section 5: UV/Vis
Figure S13: UV-Vis spectrum of a BDT-COF powder sample measured in diffuse reflection geometry. Upon increasing the doping ratio, a decrease of the ground state absorption (320 to 360 nm) of the BDTBA molecules and a rise of the hole-polaron absorption bands was observed ( Figure S22 ), centered at 430 nm and at 500 nm. For the following femtosecond pump-probe measurements, the probe wavelength was chosen to address the red onset of the low-energy polaron band, to exclude any spectrally overlapping contributions of stimulated emission (photoluminescence) or ground state bleaching. It is important to mention that the onset of the absorption spectrum of the thin BDT-COF film (as used in pump-probe measurements) is red-shifted by 0.41 eV with respect to the ground state absorption of BDTDA monomers in solution (as used in chemical doping measurements).
Section 6: Electron diffraction
Since this red-shift also refers to the spectral features of polarons, it had to be considered for the correct choice of the probe wavelength in the pump probe wavelength, which was therefore calculated to be 650 nm (instead of 530 nm in solution). 
